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1. Overview

1.1. Introduction

1.1.1. National Telecommunications Information Administration

The National Telecommunications and Information Administration (NTIA), located within the
Department of Commerce, is the Executive Branch agency that is principally responsible by law for
advising the President on telecommunications and information policy issues. NT
policymaking focus largely on expanding broadband Internet access and adoption in America,
expanding the use of spectrum by all users, and ensuring that the Internet remains an engine for
continued innovaton and economic growth. These goals are critic:é
the 21st century gl obal economy and to addressing many
as improving education, health care, and public safety.
Specific NTIA activities  include:
1 Managing the Federal use of spectrum and identifying additional spectrum for commercial
use;
1 Administering grant programs that further the deployment and use of broadband and other
technologies in America,

1 Developing policy on issues related to th e Internet economy, including online privacy,
copyright protection, cyber security , and the global free flow of information online;

T Promoting the stability and security of the I nterne
participation on behalf of the U.S. go vernment in Internet Corporation for Assigned Names

and Numbers (ICANN) activities; and
1 Performing cutting -edge telecommunications research and engineering with both Federal
government and private sector partners.
In addition to working with other Executive Branch agencies to develop Administration positions,
NTIA represents the Executive Branch in both domestic and international telecommunications and
information policy activities. NTIA is also a leading source of research and data on the status of
broadband availability and adoption in America.

1.1.1.1. The National Broadband Map

The National Broadband Map (NBM) is a searchable and interactive website that allows

users to view broadband availability across every neighborhood in the United States. The

NBM w as created by the National Telecommunications and Information Administration

(NTIA), in collaboration with the Federal Communications Commission (FCC), and in

partnership with 50 states, five territories and the District of Columbia. The NBM is part of
NTIA's State Broadband Initiative . The NBM is updated approximately every six months and
was first published on February 17, 2011.

The State Broadband Initiative was created by the NTIA, to encourage economic growth by
facilitating the integration of broadband and information technology into state and local

economies. In addition to the NBM, the State Broadband Initiative accomplishes this goal by

providing grants. NTIA has awarded a total of $293 million to 56 grante es, one each from
the 50 states, 5 territories, and the District of Columbia, or their designees. Grantees are

using this funding to support the efficient and creative use of broadband technology to

better compete in the digital economy. These state -create d efforts vary depending on local
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needs but include programs to assist small businesses and community institutions in using
technology more effectively, research to investigate barriers to broadband adoption,

innovative applications that increase access to government services and information, and
state and local task forces to expand broadband access and adoption.

States are also using more than 50 percent of these grant funds to gather data twice a year

on the availability, speed, and location of broadband services, as well as the broadband
services that community institutions, such as schools, libraries and hospitals, use. This is

the broadband data used to populate the National Broadband Map. Detailed descriptions of

how this data was collected and proces sed can be found in the  technical overview
Through the State Broadband Initiative, NTIA has assembled a comprehensive broadband
dataset as well as a data review and validation process to e nsure data integrity. The SBI
data is an ongoing, collaborative data collection, review and revision process that involves

the combined efforts of local, state and federal governments, broadband providers, private
contractors, community anchor and academic institutions, and many community members
across the country. Broadband providers voluntarily provided a majority of the data, which

was subjected to evaluation at both the state and federal levels to maximize data accuracy,
reliability and  consistency. No twithstanding the validation process, NTIA cannot guarantee
the accuracy of all data. Furthermore, broadband deployment in the United States is

continually changing and developing. Therefore, the biannual SBDD data release represents

a best -efforts snapsho t of the state of broadband deployment at a particular time. Following
each release, NTIA welcomes and encourages input regarding the accuracy of the data and

will use this feedback, together with the state grantees, to inform its iterative data

improvemen t processes. Please explore the Engage section of the website to see all of the
ways to participate in the National Broadband Map

1.1.2. Colorado Broadband Data and Development Program

The Colorado Broadband Data and Development Program (CBDDP) was created via a grant from
the National Telecommunications and Information Administration (NTIA) for the purpose of

broadband mapping and planning. The Governor's Office of Information Technology (OIT) received

a $2.1 million federal grant in November 2009 from NTIA. The grant provides approximately $1.6
million over two years to continue the State of Colorado's assessment of broadband deployment

across the state and its development of a comprehensive and verified geographically -based
inventory and database of broadband a vailability. The grant also provides approximately $500,000
over five years to engage in planning and outreach activities for coordination with local groups to

promote broadband adoption and enhance broadband market information.

OIT was subsequently awarde  d $3.3 million in additional funding, which extends the mapping
project an additional three years, enables the development of a statewide address data
maintenance program, creates a statewide task force to provide interactive learning opportunities
for K -12 public schools, and increases government transparency through the development of a
portal for the discovery of and access to state data.

The CBDDP gathers data wire line, wireless, mobile, and middle mile broadband data directly from
broadband services p  roviders across the state. The data collected contains transmission technology
types, and maximum advertised and typical speeds. The CBDDP also pulls together Community

Anchor Institutions broadband data such as schools, libraries, medical facilities, publ ic safety
entities and other community support agencies. The data is processed and transformed to match

areas used by the US Census Bureau for its population tabulation or to follow streets, where these
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areas are large, as required by NTIA. The CBDDP also delivers the resulting database to NTIA for
the National Broadband Map . The CBDDP performs several data validation and verification
functions including comparing it third party vendor and Federal Communications Commission
databases, drive testing of mobile service, and surveys of businesses and residences. Consumer
speed tes ts also help validate the broadband service data

The final data delivery for the NTIA was in October 2014, thus ending the State Broadband
Initiative. The State of Colorado general assembly currently funds the continuation of mapping
efforts for the State of Colorado. While moving away from NTIA guidelines and regulations, the
State of Colorado and OIT have the ability to focus in on the needs and unique situations that
Colorado presents.

1.2. Objective

NTIA requires that broadband data be updated and delivere d to them every six months. The
CBDDP will continue to refine the broadband service data through this update and validation

process. The CBDDP attempts to contact all known broadband Providers in the State of Colorado in
an effort to provide the most accur ate and detailed representation of broadband coverage within
the State. Post processing involves attempts to automate the process and refine the accuracy of

the data. The CBDDP also updates the Colorado Broadband Map biannually, in an attempt to keep
the m ap as a useful tool for Providers and Consumers.

1.2.1. Helpful Links

Colorado Broadband Data and Development Program: http://broadband.co.gov/

National Broadband Map:  www.broadbandmap.gov
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1.3. Data Processing Flow Chart
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2. General Information

2.1. Resource Documents

2.1.1. Microsoft Access Database

The ProviderStatusCURRENT.accdb is used to keep track of all Providers in the State of Colorado.

The contents of the database are not limited to only the Providers participating in the collection of

data, but also Providers who are no longer in business, n ot interested in participating, do not meet
Broadband requirements, etc.

In addition to keeping a record of all Providers in Colorado, the database consists of contact

information, raw data types, and data submitted in previous deliveries. The database ha s links to
file folders and README.txts. The contents of the file folders are outlined below, along with a

description of the README.txt. The database is located:

P:\SBDDGP-ARRA Project \ BroadbandProductionArea \Team_Documents \Team Documents \ProviderStatusCU RRENT.accdb

2.1.2. Providers and Stats for monthYEAR

Every six months, a new Provider and Stats document is derived from the data submissions. The
documents consist of a list of Service Providers who are participating and the types of Broadband

services available from them. The Stats section of the document outlines the type of information
collected from the broadband Providers and the percentage of data meeting those requirements

which is derived from the data submissions. Since the document is created every six months, a
new folder is created for every delivery.

Consists of four separate documents.

(1) Colorado Service Providers disclosing the list of current broadband Providers in Colorado,
FRN, Company Name, DBA, Census, Roads, Wireless, and Midmile.

(2) Colorado Mid dle Mile outlines Data Types, Code, Data Element, Count, %, for Ownership,
Facility Capacity, Facility Type, Lat/Long, and Elevation available in Colorado.

(3) Colorado PLSS outlines Data Types, Code, Data Element, Count, and % for Technology,
Speeds, and Spec trum

(4) Colorado Wireless outlines Data Types, Code, Data Element, Count, and % for
Technology, Speeds, and Spectrum.

The data folder for each delivery is located:
P:\SBDDGP-ARRA Project \BroadbandProductionArea \Documents \NTIA_ReportsMaterials

**The informati  on is available inside the Methodology Document

2.1.3. SBDD_TRANSFER_ monthYEAR

The purpose is to provide a current file meeting the submission requirements for the next
delivery. Object model diagram outlining the Geodatabase Design for Colorado B roadband
Coverage using the OIT  Standard. Document consists of Feature Class Descriptions, Subtype

Colorado Broadband
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Descriptions, Domains, CODES, Default Values, and Field Names for PLSS, Middle Mile, and
Wireless.

2.2. Workspace

2.2.1. Broadband Production Area

The BroadbandProductionArea is reserved for storing, processing, training, outreach, workspaces,
and documentation for all broadband related data.

Broadband Production Areas is located at:

P:\SBDDGP-ARRA Project \ BroadbandProductionArea

2.2.2. Base Data

TheBase data folder consists of *.gdbodés, feature cl asses,
associated with the processing of raw data from Providers. A description is provided below for each
aspect of the BaseData folder.

Base Data is located in:

€ \Broadband ProductionArea \Workspaces \BaseData \

2.2.2.1. Publice Land Survey System I Quarter Quarters
base data.gdb \ OIT_PLSS QQ

Ol Téds PLSS QQ shapefile was created by OIT to repla
due to their size and ability to exaggerate broadband covera ge in the state. OIT was able to

fill in gaps of Spanish Land Grant areas. The OIT PLSS QQ is not available for public use for

any decision making.

2.2.2.2. CENSUS BLOCKS ( Di scontinued met hodsé)
base_data.gdb  \ Blocks 2010 WGS84

Census Block Shapefile is an extract of selected geographic and cartographic information

from the U.S. Census Bureauds MAF/ TI GER and Referen
is used to distinguish broadband coverage between Providers, in addition to Road networks.

All Census Blocks in Colora  do exist within the Shapefile and .dbf. Unnecess ary Fields have

been eliminated for ease in processing and to comply with NTIA requirements.

base_data.gdb \ Blocks_2010_WGS84_LT2SgMi

This is a subset of the  Blocks 2010 _WGS84.shp  that consists of Census Block s with areas
less than 2 square miles.

2.2.23. TIGERROADS ( Di scontinued met hodsé)

base_data.gdb \ Roads_2010_WGS84

Colorado Broadband
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The TIGER/Line Files are shapefiles and related database files that are an extract of selected

geographic and cartographic information from the U.S. C ensus Bureaudbds MAF/ TI G
Referencing MTDB Database. The TIGER shapefile consists of the Colorado road network and

is used in conjunction with Census Blocks to build a broadband coverage for the state of

Colorado. Unnecess ary Fields have been eliminated and attributes have been modified to

comply with NTIA formatting requirements. The following fields were added and calculated

using the following tools:

1 ADDMIN & ADDMAX were added and calculated using CalcMaxMinAddr
1 STREETNAME was added and calculated using CalcStreetName

base data.gdb \ Roads 2010 WGS84 Outside

This is a subset of the  Roads_2010 WGS84 feature class that consists of the Colorado road
network outside of Census Blocks less than 2 sq. mi. The file is used in conjunction with
Census Blocks to  build a broadband coverage for the state of Colorado.

2.2.2.4. ADDRESS LOCATORS
Colorado State Address Dataset Locator (CSAD) / QGIS Address Locator

In December 31, 2013, ESRI has discontinued its free geocoding for batch geocoding.  While

single address geocoding is still free, it would require too much time to process.

CSAD Locator:

1. Add CSAD locator when prompted
(http://maps.co.gov/copubgis/rest/services/Addresses/PALocation/GeocodeServer )

2. Geocode

QGIS Method(use as a backup):
1. Download QGIS - http://www.qggis.org/en/site/forusers/download.html
2. Add MMQGIS extension inside QGIS
a. Open QGIS > Plugins > Manage and Install Plugins > MMQGIS and Geocding
extensions

2.2.2.5. Additional Base Data
Counties .shp Feature Class

Feature class created to displ  ay the 64 counties in Colorado, includes numerical attribution,
county name, GEOID10 (FULLFIPSID), Area, etc.

COZipCites
dBASE table consists of cities and zip codes for state of Colorado.
Lookup. gdb

Within the lookup.gdb, is a lookup table and lookup template. The lookup table is used in
the StagingTool along with the staging template in order to

JE‘]"I‘”pk populate fields: Provider Name, DBName, FRN, EndUserCat,
-+ IZZk:z oLD and Provider Type. The lookup.dbf should be updated every
B3] lookup template cycle to ensure an accurate list of participating Providers.

Colorado Broadband
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StagingTemplate. gdb

The Staging Template consists of 3 empty feature

i i i SHEW B¢ I lat
classes: midmile , plss ,and wireless . The feature aging | emplate

classes are used to |l oad proce j:};ﬁme Gl S
Format d featur e Provalissslgdbdéfsr avint ¥ &) wireless

your workspace. Additionally, the template is used with

the Staging Area tool in order to produce a final Staging Area gdb within the speci fied

Staging Area. The template meets all OIT requirements. When using the Staging Template

for loading processed feature classes, copy and paste only the necessary feature classes
into your workspace.

*»**NOTE : NEVER load data into the primary template wi thin the Base Data folder.

2.2.1. Personal Workspace

The raw data, base data , and supporting documents can be found at the locations listed above,
but for processing purposes the data must be copied to your personal workspace, which is
located at:

e \BroadbandPro ductionArea \Workspaces \[Your Name ]
(This will be referred to as AéYour Workspaceo)

**NOTE : Although you setup a workspace in the BroadbandProductionArea, it is recommended to do
ALL data processing on your local machine

2.2.1.1. Workspace Setup
Provider Folders

1 Correspondence
Consists of all correspondence with Provider via email. Can be saved as PDF from Gmail
account. Microsoft Outlook correspondence may be present in some folders from
previous deliveries since the State of Colorado used Outlook until May 2012
1 FromProvider Folder
Folder consists of all raw data sent from Provider for data processing. Data can be in the
form of all previously listed types of raw data
1 Working Folder
Consists of modified raw data, *.gdbbds, *. oatadd s,
to standard GIS format
1 Processed Folder
Consists of the final *.gdb from Provider ready for the Staging Area.
1 README.txt
The README. txt is used to describe methods of raw data processing for each Provider,
for each delivery. It should also include an y correspondence insight. Each new entry
should be placed at the top of the text file, dated , and have Analysti nitials. With each
new Delivery, specific information  should be listed as follows :
1. Current Delivery (e.g. April 2013 Delivery )
a. PLSS Values
b. Wirel ess Values
c. Midmile Values
2. Previous Delivery (e.g. October 2012 Delivery )
a. PLSS Values

Colorado Broadband
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b. Wireless Values
c. Midmile Values
3. Processing Methods , including complications with
processing (if any)

ujuu

+# [] Correspondence

4. Detailed explanation for the difference be tween delivery + ] FromProv
values (if any) =1 [ Processed
1 ASSUMPTIONS.DOCX = |3 bijou
The assumptions document is used to describe and clarify —J R
any judgement calls used in processing. Post NTIA plss
delivery, OIT has used a confidence scale to rate the ‘ wireless
quality of data received from a provider. This document is # [ Working
to demonstra te why/how the data was processed with | READMEF
screen captures.
Naming Convention
A naming convention has been established for Provider folders to ensure consistency.
Naming convention as follows:
[ ProviderAlias ] Folder
Correspondence
FromProvider
Working
Processed
[ ProvAlias ]. gdb
plss
midmile
wireless
README.txt
Tosetup féYour Wor kspace
(1) Create a folder for each provide ryou
process in your workspace with the four A
sub -folders listed above . Copy raw data &J )~k « BroadbandProductionArea » Works

from Provider into the AFr omPr ovi ‘

Organize v Burn New folder

folder . Put correspondence in \

Correspondence folder and copy the T"a'”'"g
README. txt . P jmineiy
. . 4 . [Your Name]

(2) Create an empty File Geodatabase in 4B pits
t heworkingd0 f ol der that vy o ) apri2012
process all of your data 4 |, GrandCounty

1 Open ArcCatalog and navigate to ‘ FromProvider
Workspace ProcessedByOIT

1 Right Click>-New> File Geodatabase.

Name the file gdb >rename :
fiprovalias .gdb 0

(3) Create a copy of the StagingT  emplate .gdb i n t he f Pd ofcetebame

[ ProvAlias ].gdb. You will load processed feature classes into the *.gdb
your data is processed to the GIS Standa rd Format.

after
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Staging Template location:

€ \BroadbandProductionArea \Workspaces \BaseData \ Staging Template.gdb

2.2.2. Staging Area

The Staging Area is ONLY intended for Provider data post -processing. Each [Provider ].gdb must be
loaded into the Staging Area separately and with proper naming convention. Each geodatabase will
stand alone. Do not place folders inside staging area.

The current Staging area for April 2013 Data  Delivery is located at:

€ \BroadbandProductionArea \Workspaces \2013April _StagingArea

=l [ October2015_ProvData
# ] 2015_October_Discrepancies

@ [£3 2015_October_Final Example of 20120ctober_StagingArea with
# [ 2015_October_Mapservices stand -alone Provider geodatabases with
# 5 2015_October_Outreach proper naming convention and format

# [ 2015_October_plssRemovedAreas
# ] 2015_October_ProvData
= (] 2015_October_StagingArea
i 3 aerux
R | agate
# |3 airbits
i 3 aligntec
# 13 arkvi
# L att
3 baija

+

2.2.3. OIT Final Format

The OIT Final Product area is located at:

é \BroadbandProductionArea \Workspaces \2013April _FinalProduct

=l B9 October2015_ProvData

| 2015_October_Discrepancies
= £ 2015_Octeber_Final

= £ 2015_Octeber_FinalProduct
= E3 2015_October_Final
= EJ CO_SBDD_10_2015
| CO_SBDD_10_2015
C0_SBEDD_10_2015

i A T L T N TN T ) IS P
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2.3. Raw Data

2.3.1. Purpose and Procedure

Raw Data refers to the files or correspondence
Raw Data is sent routinely by Providers bi -annually, whether or not broadband coverage has
changed.

Providers can provide raw data in numerous file forms. In order to extract pertinent data, the raw

file type needs to be evaluated and, in many cases, converted to a usable file type for

geoprocessing. Other Raw Data file types need to be georeferenced for data extraction.

2.3.2. Raw Data File Types

2.3.2.1. Microsoft Word Document (.doc/.docx)

Microsoft Word Documents contain data like addresses, XY coordinates, typical speeds, and
advertised Speeds. The information presented needs to be converted into a table in Excel
spreadsheet for geoprocessing.

2.3.2.2. Text (.txt)

Text refers to tab delimited text documents created in programs like Wordpad and Notepad.

An example can be found in Delta/Strasburg raw data. The document contained information

like addresses, latitude/longitude, s peeds, techtype, etc. The data can easily be copy/paste
into an Excel spreadsheet for geoprocessing.

2.3.2.3. CAD (Computer Aided Drafting)

CAD files consist of several files: Annotation, MultiPatch, CAD Drawing, Point Feature Class,
Line Feature Class, and Polygon Feature Class. Metadata associated with the CAD files may
be provided and imported into the GIS File Geodatabase. Although the images can be

viewed in ArcGIS, they cannot be edited. All files must be converted to GIS Feature Classes.

2.3.2.4. KML/KMZ

KML or KMZ (K eyhole Markup Language) is a file format used to display geographic data in
an earth browser, such as Google Earth. This can contain Point, Line, and Polygon data.
KML files are not compatible with ESRI software, but the layers can be converted into

shap efiles.

2.3.2.5. Outlook Item

Correspondence through Outlook email can contain important provider data. The
information is used to fill in attribute data and can contain location information as well.

r el

Please read all correspondence with the raw data and extract any necessary information.

2.3.2.6. Excel Spreadsheet (.xls/.xIsx)

Excel files are the easiest file type to translate into ArcMap and ArcCatalog. All raw data file
types need to be converted to this format in order to create dBASE tables for processing. In
order to hav e a working excel table, the data within the table needs to be clean. A clean

ati
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table refers to not having any special characteristics about the data: bold font, merged

columns or rows, special characters, etc.

2.3.2.7.

Shapefile (.shp)

Although data is rarely given

most processing steps still need to occur, with the exception of midmile. If the provider
sends ce nsus block or road segment data in the form of a shapefile then little processing

by Providers in a Shapefile format, little processing needs to
occur because the data is already in GIS Format. If the shapefile consists of point data, then

needs to occur prior to Standard GIS Format. The shapefile data needs to be evaluated with
scrutiny to ensure all the necessary fields exist and the data is accurate.

2.3.2.8.

Portable Document Format File used by Adobe or Acrobat plug
PDF

i mage.

23.29. |

Joint Photographic Expert Group format is indicative of an IMAGE file. The JPEG typically
od coweradge;rhomeverdtberinfage cduld alsod b a

del i

2.4. Broadband

mage

neates

PDF

| f t he

Fi

t he

e

has an

(.1 pg,

boundary
contain speeds and technology transmission types. The image may need to be
georeferenced for future processing.

mage

t

Processing Toolbox

-in. The file displays as an

f ’

demarcat.i
coverage, then the image needs to be extracted and treated as an image. If the PDF
cont ains tabular data, the data can be extracted and imported into an Excel spreadsheet.

ng

gi féetc)

t he

boun

The custom toolbox (

located at:

é \ BroadbandProductionArea

BroadbandProductionTools.thx

)is

\ Workspaces \Tools

This toolbox contains the ArcGIS tools that are used during
data processing, as well as custom tools specifically built by
the Colorado Broadband Production team. To add the

toolbox:

1 Open ArcMap or ArcCatalog and click the ArcToolbox

button

1 Right click on the ArcToolbox folder and choose Add

Tool
ArcToolbox

boxé

7 X

& Add Toolbox..

@ ArcToo

-G 30 A
@ Anal
@ Broa
@ Cartg
@ Con

@ Data

.28 Nata

&
.

Environments...
Hide Locked Tools

Save Settings 3
Load Settings »

UTATTATTETTTERT 1T

1 Navigate to the custom toolbox location. Add the

ArcToolbox

@] ArcToolbox

&P 20 Analyst Tools
& Analysis Tools

=8 | BroadbandProductionTools|
&C

-5 spdTierMetrics
-8 Geocoding Tools
#, Create Address Locator
#, Geocode Addresses
%, Rematch Addresses
& Projections
#., Define Projection

#,, Project

..... #, Add Join
..... #., Append

#, Buffer

#, Clip
..... 5, Copy Features
..... #,, Dissolve

., Frequency

#, KML To Layer
..... #, Make XY Event Layer
..... “, Merge
..... #, Spatial Join

#,, Summary Statistics
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BroadbandProductionTools.tbx

T it should appear as

shown to the right

The tools contained in the toolbox will be referenced throughout this document as needed. The
following table contains descriptions of each tool. See Tool Development section at the end of this
document for more detail about the Custom Tools

*** Note : Add tool

box to local

machine (C://), otherwise, you will have to add the toolbox

time you use ArcMap or ArcCatalog

Name Function

Clip Cuts out a piece of one feature class using another feature class. (Used in DSL
process)

Spatial Join Transfers thattributes from one feature class to another feature class based on
spatial relationship

Buffer Creates buffer polygons around input features to a specified distance

Frequency Creates a new table containing unique field values and the numbacafrrences of

each unique field value

Summary Statistics

Calculates summary statistics for field(s) in a table.

KML To Layer

Converts a KML or KMZ file into a feature class along with a layer file derived fr
the source renderer information inside the KML/KMZ.

Copy Features

Copies features from the input feature class or layer to a new feature class

Append Appends multiplenput datasets into an existing target dataset

Merge Combines multiple input datasets of the same data type into a single, new outpu
dataset

Dissolve Aggregates features based on specified attributes.

Add Join Joins a table view to a layer (or a tallew to a table view) based on a common fig

Make XY Event Laye

Create Feature class from XY data

Define Projection

This tool overwrites the coordinate system information (map projection and datu
stored with a dataset. The only use for this todldsdatasets that have an unknow
or incorrect coordinate system defined

Project Creates a new dataset or feature class with the coordinate system specified
Create Address Creates an address locator
Locator

Geocode Addresses

Matches the addressesgainst the address locator and saves the result for each
input record in a new point feature class

Rematch Addresses

Rematches addresses in a geocoded feature class

CUSTOM TOOLS

CalcMaxMinAddr
(discontinued)

Calculate AddMin & AddMax fetoads_2010_WGS8Developed by Larry

CalcStreetName Calculate STREETNAME for Roads_2010_W®G88dloped by Larry
(discontinued)
CensusRoads Selecs Census Blocks and Roads from coverage feafass (point, lineand

(discontinued)

polygon. Giveutput ready for staging tool.

every
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Metrics Calculation
Script

Eachcensus blochvill show the Max Advertised Download speemeratedfrom
the censusyoads,and fixedwirelesscoverage in thdeature classes for the NTIA
delivery.

MidmileTool
(discontinued)

Specific for the midmile feature class needed in the NTIA Data SubmiBkisrpol
will load a dBASE table properbrihated to the staging templaténput emptypoint
feature class; andiill batch convert KML/KMZ's located in a foldéthe census

block FIPS are not present in the raw data, the tool will use census block feature
to assign a FIPS ID to each midmile

OITFinalFormat

This script reads through the Staging Area and appends data from each feature
into a singlegeodatabase. The resulting geodatabase contains all provider data f
delivery to the NTIA. Use this final gdb to load data into the NTIA data submissi
template.

Staging Tool Check fields & attribute data of provider supplied Shapefile and p8tandard GIS
Format (add & calculate fields). Populate provider information from lookup table
VALIDATION TOOLS
CAl Validation Validates CAl speed tests against the Terrestrial MAXADDOWN and the

(discontinued)

Terrestrial_ MINADDOWN of current delivescle. Outputs a file geodatabase called, (
Validation, 2 frequency tables, and 2 validation feature classes.

Drive Test Validation
(discontinued)

The Drive Test Validation script provides frequency tables and feature classes asso
with: ATT, Sprint, and Verizon. The script uses buffered points and spatially joins to
appropriate coverage layer to provide thecessaryables used in the Drive Testion
of the Methodology Document

FCC Validation
(discontinued)

Creates the required frequency tables to populate the FCC Speed Test Validation sg
in the Methodology Document due for every delivery cycle: Terres€iamposite, and
Mobile. The tables are created using, the mobileMAXADDOWN validation layer, the
Final Wireless Feature Class, the Terrestrial MAXADDOWN , and the

Terrestrial_ MINADDOWN coverage layers. The layers are spatially joined to the
appropriatespeed test feature classes: CO_MobileApp_points and CO_CBTDATA 1
The final outputtonsists ofrequency tables

Mobile Pulse
Validation
(discontinued)

Mobile Pulse Vaation tool is used to createdquency tables to use in the Methodolog
Documert for every deliverycycle

NTIA Validation
Layers
(discontinued)

Creates a file geodatabase containing validation layers: terrestrial_ MAXADDOWN,
terrestrial_MINADDOWN, and mobile_ MAXADDOWN using the NTIA Final feature
classes: census, roads, and wireless

MAPSERVICEOOLS

numProv COBB Creates numProv__ layers for Fixed, Mobile, Wireline, Satellite.
Mapservice
provNameSpeed Creates the five feature classes required for the provNameSpeed broadband covera

COBB Mapservice

the Colorado Broadband Mappidgpplication Mapservices: provNameSpeed,
provNameSpeed_Wireline, provNameSpeed_Fixed, provNameSpeed_Mobile,
provNameSpeed_Satellite.

serviceValue COBB

serviceValue COBB Mapservice creates four feature classes

Mapservice

serviceValue Used to creag feature classes for serviceValue_Wireless ONLY. Creates only three
Wireless four feature classes required to give the complete Colorado broadband coverage.
serviceValue Used to create serviceValue_Wireline coverage ONLY. Will create one afdtunef
Wireline classes needed to show complete Colorado Broadband coverage

speedTier COBB

Mapservice

numProvTool Finds overlapping polygons and gives a colsged to generate the number of
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provides for a specific area.

3. Pre -Processing Raw Data

3.1. Data Specifications

3.1.1. Identifying Data Type

3.1.1.1. PLSS Quarter -Quarter Sections

APLSSf eature class is indicative of | andThenvwedatar Owi r
fora PLSS feature class output can be presented in multiple data types. The most

recognizable raw data type for the collection of PLSS are subscriber addresses. Subscriber

addresses can be presented as tabular data or within a shapefile. A list of addresses is the

first hint, but not necessarily restricting address esto 6wi rel iOeentsus Bl ock | D6s

(FULLFIPSID) are also indicative of PLSS output. FULLFIPSID or GEOID10isa 15 digit
sequence representing state, county, tract, and block ID according to the Census Bureau.
Whether tabular (xIsx., csv, txt) or Shapefile , the data is used to collect all census blocks
less than 2 square miles for the final output.

If coverageis O wi r e and provided as an image file (jpeg, pdf, KML), the coverage is used

to extract census blocks from the Base Data Blocks shapefile. Transmission Technology

codes for census blocks found in the raw data are as follows: 10, 20, 30, 40, 41, and 50. If

transmission codes are not provided, then words like: cable modem, DSL, Copper, and fiber

are used to describe tRewDaai sebuhedakseovecaretain 6Sp
Processing PLSS is described in Sec tion 4.

3.1.1.2. Middle Mile Output

A middle mile output is probably the simplest and easiest to identify . If the raw data will
provide or currently provides point data via an address or latitude/longitude, and also
contains information for Ownership, Facility Capacity and Facility Type ; hands -down, the
output will be a midmile feature class. The midmile feature class is ONLY represented as

points. Midmile processing is described in Sectio n 7. TranTech codes and Speeds should not
be present in the raw data, since neither are indicative of midmiles.

Special circumstances surrounding midmiles includes wireless tower points. If a provider has
wireless tower points, those points are also collec ted as midmiles --- in addition to following
the wireless tower processing procedure described in Section 6 to provide a wireless

coverage polygon.

3.1.1.3. Wireless Output

Wireless data can be a bit more difficult to discern. The easiest hint is to look for

informat ion on Spectrum, tower location, azimuth, beam radius, etc within the raw data
Wireless data is presented as either a polygon or as point data. If the raw data is displayed
as a polygon on an image or shapefile, it is extracted as such. If, however, the d ata is

presented as tower locations, the data is processed in Radio Mobile to provide a polygon
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coverage output. As explained above, the tower points are also processed as midmiles.
TransTech codes for wireless are as follows: 70 and 71 for fixed wireless; 80 for mobile
services, or 60 for satellite services. So keep in mind, fixed wireless, mobile, and satellite
services are all considered a wireless output. Wireless raw data should also have speed
information present for processing. Wireless data processi ng is described in Section 6.

3.1.2. Transmission Technology (TRANSTECH)

Transmission technology refers to the type of technology used to transmit the broadband service.
TRANSTECH codes are collected for Census Blocks, Road Segments, Wireless, and Address Points.
Please review the table below:

Technology Codes
10 Asymmetric xDSL
20 Symmetric xDSL
30 Other Copper Wiréhe
40 Cable ModemDOCSIS 3.0
41 Cable ModemOther
50 Optical Carrier/Fiber to End User
60 Satellite
70 Terrestrial FixedVirelessUnlicensed
71 Terrestrial Fixed Wireleskicensed
80 Terrestrial Mobile Wireless
90 Electric Power Lines
0 All Other

TRANSTECH Codes should be easy to identify in raw data. Words like: transtech, techcodes,
transmission, technology, etc are indicative of a transtech field. However, in some cases, the type

of technology is described using words like: DSL, Asymmetrical, Sy mmetrical, cable, copper,
satellite, mobil e, modem, fiber, T1, etc. The TRANSTEC
information needs to be collected from the Provider if no semblance of transmission technology is

provided in the raw data.

3.1.3. Maximum Ad vertised Download and Upload Speeds

OIT no longer collects data in S peed Tier format, this was a guideline from the NTIA. Post October
2014, OIT decided the Speed Tiers were less accurate and were becoming a bit data. OIT decided

to collect data by actua | speed instead of tiers. There are some aspects of the program that
eventually uses speedtiers, such as mapservices.

MAXADDOWN and MAXADUP refer to maximum advertised speeds by the Provider. Download

speeds less than 768 mbps are considered too slow to be broadband. Upload speeds less than 200

kbps are considered too slow to be broadband. Broadband speeds are broken down into Speed

Tiers. It is the speed tier code, not the broadband speed, used to populate the MAXADDOWN and

MAXADUP fields. When reviewin g raw data, be sure to recognize the difference between a speed

tier code and broadband speed.-updmefcomeer aswonaodma ale:
See the examples below:

Speed Tier SpeedRanges
Codes Speed Ti din Data P _
1 <=200 kps peed Tiers used in Data Processing
_
Colorado Broadband /
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>200 kps, < 768 kps
>=768 kps, < 1.5 mbps

>=1.5 mbps, < 3 mbps

>=3 mbps, < 6 mbps Upstream and Downstream refer to
the MAXADUP and MAXADDOWN
data fields. Here is an example of
data given in Mbps standard instead
>=25 mbps, < 50 mbps of Speed Tier Code. Data Needs to
>=50 mbps, < 100 mbps be converted

>=6 mbps, < 10 mbps

>=10 mbps, < 25 mbps

Ol (N[O | Bd|[W|DN

=
o

>=100 mbps, < 1 gbps

11 >=1 gbps

3

i techcod Upstream | Downstream downcode
2Mbps 25Mbps
2Mbps 2S5Mbps
2Mbps 2S5Mbps
2Mbps 2S5Mbps
2Mbps 2S5Mbps
2Mbps 2S5Mbps
2Mbps 2S5Mbps
1N 2Mhns 25Mbns -~

T E

RN ENT N N N N BN

Nelolololololol

Recognize download speeds should ALWAYS be faster than upload speeds. If the raw data shows a
faster Upload speed, the data is inaccurate. The Provider will need to be contacted for corrections.

3.2. Pre -Processing Standardization

3.2.1. Clean Tabular Data

First, and foremost, do not make changes to original raw data. ALWAYS make a copy on your local
machine or within your workspace BEFORE cleaning tabular data. With the start of pre - processing,
make sure to have your workspace folders setup as described in 2.2.1 Personal Workspace.

Tabular data begins in either an excel sprea dsheet (*.xIs x), a text file (*.txt) or a comma
separated values file (*.csv). If the raw data is not in any of the aforementioned file types, it is not
tabular data. If the file is in csv or txt, it would be advantageous to copy and paste into an excel
spreadsheet for ease of use. Excel spreadsheets are the easiest to clean and edit. Formulas exist
for conversions, concatenations, and parsing.

Once in Excel, make sure the data has no special characters, void of fill colors within cells, no

active filters  or frozen frames, and no special fonts or colored font . Make sure column headings
have underscores ()  instead of spaces, do not start with numerical val ues, and are reasonable in
length. In addition, consider renaming the column headings the same name as the fields within the

expected data output. Attempt to reco gnize the fields required for processing.

Tabular data can have transtech codes for wireline and fixed wireless mixed in together. Be sure to
separate Wireline transtechs (10, 20, 30, 40, 41, 50) from fixed wireless transtechs (60, 70, 71,
80) beforehand, dommpgrdmseddat a i snod
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3.2.1.1. Latitude/Longitude

Latitude and Longitude raw data should be in Decimal Degrees NOT Degrees -Minutes -
Seconds!

To Convert Degrees -Minutes -Seconds to Decimal Degrees, u  se the following formula:

. 00 Y&YY'Y
00HUOD@ QWO — ——

QT OQPTmT
***  Note : Do not forget the conversion formula does not account for the Longitude value being ( -). After the
Conversion is complete, multiply ONLY the Longitude by ( -1). The adjustment needs to be documented in the

Excel table. Also, if the raw data indicates the Latitudes and Longitudes are already in DMS, verify the minutes -
Seconds are correctly broken into fractional parts

The following is an example of how Lat/Long s hould look in raw data pre  -processing:
e fFormat Painter |||TE2m e ) e | | S = SRR | Ry mrys o [ T AN T R 11 F_o-rm_at:tlhg_' a-s i'.a.bl_e-'
Clipboard L} Font [F} Alignment ) Mumber [F}
| Al - fe | Provider
A B C D E F G H | 1
1 \Provider |DEA7Name FRN Ownership Facility_Capacity Facility_Type Latitude Longitude Elevation
2 |DIECA Communications, Inc. Covad Communications Company 3753753 1 3 1 38.833862 -104.819611 10
3 |DIECA Communications, Inc. Covad Communications Company 3753753 1 5 1 39.7445342 -104.996651 50
4 DIECA Communications, Inc. Covad Communications Company 3753753 1 6 1 39.745232 -104.97982 10

Latitude and Longitude raw data can be presented for midmile, wireless
points. Once the spreadsheet is clean |, create a dBASE table in Ar

S

Catalog.

a) Navi gatwerkingod & ol der
b) RightClickon o&grovalias .gdb]J6 >Sel ect | mpo\t>Tabl efSingle)

c) Il n 6l nput Rowsd fiel dsx>Naxpgatetbosebseshagipr opri a
d) Ensure Output Location path is into new geodatabase and rename Output Table>OK

The creation of the table may take a minute. If the table creation fails, evaluate spreadsheet
to ensure all special formatting has been removed.

With a functioning dBASE table in ArcCatalog, proceed to the geoprocessing section for the
desired output.

3.2.1.2. Subscriber Addresses

Cleaning subscriber addresses can be a daunting task. The tabular data will eventually be
geocoded. In order to avoid having to geocode multiple times, the best method is to clean

raw tabular data before using a geocoder. Subscriber Addresses can come as a full address

or a parsed addr ess. See examples below:

Clipboard “ Font “ Alignment - Number - Style:
] Al - £« | PROVIDER
A B C D E F G H I J K L

1 lPROVIDER .IDBA_NAME FRN ADDRESS CcITY STATE ZIP_CODE TRANS_TEAD_DOWTIADD _UP TYP_DOWTYP_UP L
2 City of Glen City of Glen\ 1621127 3650 Hwy 82 GLENWOOD SPRINGS CO 81601 70 4 3 4 3
3 City of Glen City of Glen\ 1621127 447 JODY ROAD BASALT co 81621 10 6 3 4 3
4 City of Glen City of Glen\ 1621127 77 LEWIS LANE BASALT co 81621 10 6 3 4 3
5 City of Glen City of Glem» 1621127 633 W MAIN STREET ASPEN co 81611 10 6 3 6 3
6 Citv of Glen Citv of Glenr 1621127 38 OLD MIDLAND DRIVE GLENWOOD SPRINGS CO 21601 10 6 3 4 2

Table 1: Example of Concatenated Address
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PROVNAME FRN HOUSE_NUMB| STREET_N | NM_SuU| CITY | STAT| ZIP_CODE| TRANTECH

» | Rye Telephone | 1615665 10701 | BARTLETT |TRAIL |RYE co 81069 S0

Rye Telephone | 1615665 10704 | BARTLETT |TRAIL |RYE co 31069 50

Rye Telephone | 1615665 10724 | BARTLETT |TRAIL |RYE co 81069 S0
5665 / 3

:Feb}lqge 2T ellffg%n;ﬁe1cg1§§?§e dad dress1 0729 | BARTLETT |TRAIL |[RYE co 81069 50

Removing Apartment Numbers or Suite Numbers

Once all special formatting has been removed, the next step is to evaluate the data.

Addresses with apartment numbers or suite numbers have a greater likelihood of not

geocoding successfully. Toremove: 6i nsert 6 a new col umn> g@galectéhe col u |
first empty celland input the following code inthe fx:

5 |
=l F(l SNUMBER( SEARCH(AAPTO®, A2)) = TRUE, (IRIALEFT(A2, ((
The formula is searching for values APT within column A and row 2 . Thus, the formula can
be changed if column A does not contain addresses. Change the formula to match the
tabul ar data. | f OSTEG6 f or issteadtofAPT nneodifg the fdrnaulab e r e mo v
Once the formula is likened to the tabular data, double click the  bottom right corner of the

cell to apply to following cells
Concatenating Addresses

A concatenated address is needed for most geocoders. Keep in mind , the full address

consists of h ouse number, street prefix, street name, and street suffix. City, State, and Zip

should remain separate columns. Concatenating a parsed address can be relatively simple.

6l nsertd new column>give column heading>select foll
Concatenate by typing formula in new Column:

=CONCATENATE(A2&B2&C2& D2)

0=CONCATENATE() 6 i s tctneatematnmpmmandchef cdr&d ensures a spa:
data from each column. The example above is supposing the address data is parsed into 4

columns. If you look at Table 2 above, the address is only parsed into three columns. Once

again, be sure the formula is likened t o the tabular data. Double click the bottom right

corner of the cell to apply formula to remaining addresses

County Names or Military Facilities

Someti mes the raw data uses alternate names in the
Reservation, Military ba  se, etc. The best option is to use Google Maps or Bing Maps to plot

the address point in order to learn the actual city name. The geocoder will most likely not

recognize a military base name (e.g. Fort Carson), Indian Reservation name (e.g. Ute

Indian Trib e Reservation), or county name (e.g. Jefferson County).

dBASE Table for Geoprocessing

Address data can be submitted for PLSS output, midmile locations, and wireless towers . Be
aware of the data output type before converting to a dBASE table. To create a dB ASE table,
follow steps below:

a) Navi gatwerkinged & ol der
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b) Ri ght CI provéliaso.gdb]®[>Sel ect | mport>Tabl e(Single)
c) Il n 6l nput Rowsd fiel dsx>Naxpgatetbosebshagipr opri a
d) Ensure Output Location path is into new geodatabase and rename Output Table>OK

**NOTE: Exporting .xIsx to dBASE Tables fails in ArcGIS***

The creation of the table may take a minute. If the table creation fails, evaluate spreadsheet
to ensure all special formatting has been removed.

3.2.1.3. Address Ranges

If address data is provided as address ranges instead of individual address numbers that
does not match the TIGER Streets data, then geocoding will not be successful.

Solution:  grab the highest high and lowest low of each address range . Apply toward tabular
data, then follow process outlined in Subscriber Addresses.

3.2.1.4. Census Block ID

Evaluate data | ayout in Excel tabl e. I f Census Bl oc
then the Census Blocks table just needs to be converted to a dBASE table. If, however, the

Census Blocks are divided by State, County, Tract, and Block; then the fields will need to be
concatenated in a new fieldéhmasmedt & Fiuew Fd ®ISu D> Col

AFULLFI PSI Do.

In order to concatenate the fields, the numerical v
must be in a oO6textd forn concatenate by typing formulain new
Column:
A B C D =CONCATENATE (A2,B2,C2,D2)
1 [State County Tract Block Once calculation is made, drag the
2 08 001 008308 1000 O0pasted box down to al|
for all Census Blocks
3 08 001 008308 1001
4 08 001 008308 1002
*** NOTE : I f cell values |l ose preceding 606s with concatenation,
0 Insert 6 new columns with names: State2, County2, Track2, Block2, Concatenate, and FULLFIPSID
0 In State2 Column, first cell, type:=TEXT(value, format_text); whereas value, in this case is equal to
A2, and format _text is equal to A00O. Paste formula thr

dragging down the right bottom corner. Using the table above as an example, here is the formula for
each cell to be typed in fx:

% |
State2: =TEXT(A2, fA000)
County?2: =TEXT(B2, fA0000)
Tract2: =TEXT(C2, fA0000000)
Bl ock2: =TEXT(D2, fA00000)

Concatenate: =CONCATENATE(A2,B2,C2,D2)
FULLFIPSID: Copy value>Paste Special>Select Paste Values

o Eliminate unnecessary fields now that you have a concatenated FULLFIPSID
Receiving raw data with census block ID usually means a PLSS output will be required, and
possibly a subsequent road segment output. Ensure TransTech and Speed fields are also in
the raw data before converting to a dBASE table.

To create a dBAS E table, follow steps below:

a) Navi gatwerkingod & ol der
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b) Ri ght CI provéliaso.gdb]®[>Sel ect | mport>Tabl e(Single)
c) Il n 6l nput Rowsd fiel dsx>Naxpgatetbosebshagipr opri a
d) Ensure Output Location path is into new geodatabase and rename Output Table>OK

The creation of the table may take a minute. If the table creation fails, evaluate spreadsheet
to ensure all special formatting has been removed.

3.2.2. Image Raw Data (jpeg, pdf, etc)

If raw data is presented as an image with point, polygon, or line coverage ; the image will need to
be georeferenced and mostly likely digitized. Georeference and Digitizing procedures are
considered general GIS skills and can be found in the Appendix: Georeference and Digitizing.

Image data can also pre  sent Address information or Latitude/Longitude. The provider may have
opted to send the data as a PDF instead of spreadsheet or word document. In such cases, a
manual extraction of the data may be necessary. Put in Excel spreadsheet and review sections on
cleaning tabular data listed above.

3.2.3. Shapefile

Shapefiles from provider can be imported directly in the working.gdb . No pre -processing
required. To verify data output type:

1 Identify the cover age type of the shapefile (wireline , fixed wireless, or middle mi  le)
1 Verify the data has all necessary fields for processing and final NTIA Fields
1 When the data output is verified and imported into working.gdb , proceed to processing
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Coverage Shapefile Pre- Processing Instructions Final Format
Type
ALL ALL Verify attribute information and import to working.gdb
Middle Mile Point No preprocessing necessaryRefer to Section: 7 Point
Wireless Point No preprocessing necessaryRefer to Sectio® Polygon
Wireless Polygon No preprocessing necessaryRefer to Section 6 Polygon
Wireline Point No preprocessing necessaryRefer to Sectiod and 5 Roads/Census Blocks
Wireline Polyline- | Verify that roads format matches NTIA data structure Roads/Census Blocks
Roads exactly. For example, road layers from providers imaye
the address information listed in 5 fields instead of 4. Ofte
the simplest solution is a spatial join or an attribute join
(based on TLID) to the base data roads. You must also v
that the provider roads are outside Census blocks < 2 sq
Any road data located within census blocks < 2 sq mi, mu
be extracted and used to select Census Block coverage
Wireline Polyline- No preprocessing necessar\Refer to Sectiod and 5 Roads/Census Blocks
Coverage
Wireline Polygon Verify that census blocks format matches NTIA data Roads/Census Blocks
Census structure exactly. For example, census block layers from
Blocks providers may contain census block > 2 sq mi. These mu
be extracted and used to create the roads layer. If data is
inconsistenta spatial join or an attribute join (based on Fu
FIPS ID) to the census block base data can be performed
Wireline Polygon No preprocessing necessar\Refer to Sectiod and 5 Roads/Census Blocks
Coverage
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4. Public Land  Survey System (PLSS)
Quarter Quarter Sections

4.1. Introduction

PLSS quarter quarter sections are the most common output for providers. This format is used to
represent landline broadband coverage across Colorado. The PLSS dataset features uniquely
identified features and is used in conjunction with address point locations and imagery in order to
determine and process provider landline coverage.

The Table below outlines the data fields required by OIT for the final delivery:

PLSS Quarter Quarter Sections

Field Name Description Source Notes
PROVALIAS Provider Alias Lookup.gdb Add to link data to all other data tables
PROVNAME Provider Name Access database Unique to each provider. A complete list is stored in
the Lookup.gdb along with other base data
DBANAME ADoing Business As( Lookup.gdb Unique to each provider. A complete list is stored in
the Lookup.gdb along with other base data
FRN FCC Registration Number Lookup.gdb Unique to each provider. A complete list is stored in
the Lookup.gdb along with other base data
TRA ECH Transmission Technology Raw data From provider or derived fror
MAXADDOWN Max Advertised Download Speed Raw data From provider or derived fror
MAXADUP Max Advertised Up Speed Raw data From provider or derived fror
TYPICDOWN Typical Download Speed Raw data From provider ONLY --or A@ANul | o
TYPICUP Typical Upload Speed Raw data From provider ONLY --or @A Nul | o
MAXSUBDOWN Subscriber Download Speed Raw data From provider ONLY --or @ANul | o
MAXSUBUP Subscriber Upload Speed Raw data From provider ONLY --or @ANul | o
PRICE Price of Maximum Advertised Raw data From provider or derived fror
Speed Package at Location
CONFIDENCE Provider Data Confidence Rank Staging Assigned by analyst
PROVIDER_TYPE Provider Type Raw data From provider or derived fror
ENDUSERCAT End User Category Raw data From provider or derived fror
PLSSID PLSS ID Number plssTemplateUpdate.gdb In PLSS feature data
REFGRIDNO Reference Grid Number plssTemplateUpdate.gdb In PLSS feature data
OIT_ID Unique PLSS Identifier plssTemplateUpdate.gdb Unique ID created by OIT for PLSS quarter quarter
sections

Table 3: Orange highlighted fields are required for data processing; Remaining fields provided or calculated
by Staging Tool
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PLSS Data Processing Flow Chart

Load in emplate Load in template

Populate Attributes

v

PLSS Staging

4.2. Data Processing

Step 1: Verify PLSS Quarter Quarter sections is the desired data output

Step 2: Make sure a dBASE table, shapefile, or georeferenced image is available. If neither is
available then refer back to Section 3: Pre -Processing Raw Data
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4.2.1. dBase Table

421.1. Subscriber Addresses

Geocode Subscriber Address points. Being a general GIS skill, the Geocoding process can be found

in the Appendix: Geocoding. Once the points have been geocoded, separate points by TRANSTECH

code. You can end up with up to six different layers of points dep ending on the number of wireline
transtech codes present. Any subscriber addresses which are not successfully matched via

geocoding must be created manually. This can be accomplished by searching for these addresses

using an online search engine with map a pplications such as Google or Bing. Once the location of
the address is found, use imagery within ArcMap in order to find the location seen on Google or

Bing maps and create a point feature for that address. Despite this effort, some address simply

cannot be located; document these specifically in the provider readme.

What you need : Point.shp (Divided Point Feature Classes)
and
OIT_PLSS_QQ

(P:\SBDDGP-ARRA\Project \ BroadbandProductionArea \Workspaces \BaseData \base_data.gdb \OIT_PLSS_QQ)

FOR EACH TRANSTECH point feature class

1 Add Point.shp and OIT_PLSS_QQ.shp into ArcMap.

T Do a O6Spatial OIS PUSS QQi ThenTarget Eeature is the OIT_PLSS_QQ and the
Join is the Point.shp . UNCHECK fAKeep Al Target Featureso.
fieldsfr om OIT_PLSS QQ. Join Operation > JOI N_ONE_TO_ONE.
Ensure Maximum Merge rule is selected for all speed fields (i.e. MaxAdDown). Run Process.

A polygon shape file with PLSS quarter quarter sections will be the export; these should be
named based on their TransTech, i.e. AplssTT100,

1 You will need to repeat this Spatial Join process for each TT

T Merge all resulting spatial join shapefiles into

1 Save output file in Working .gdb .

T Load inso fieimgl ate in [ProvAlias].gdb

1 Run Staging and QC tools

Verify Appropriate Fields Exist as seen below with proper value:

PROVALIAS FRN OIT_ID TRANSTECH | MAXADDOWN MAXADUP TYPICDOWN TYPICUP MAXSUBDOWN MAXSUBUP
. (Sring)
(String) 50 10 Long Short Double Double Double Double Double Double
PROVNAME | DBANAME PRICE CONFIDENCE | PROVIDER_TYPE | ENDUSERCAT PLSSID REFGRIDNO WHO WHEN
(String) (Sring) . (String) . (String)
200 200 Double Short Short (String) 1 16 (String) 20 10 Date

4212. Census Bl ock | Do6s

Create separate tables for each Transmission Technology (some Census Blocks may have multiple
types or Transmission Technology available)
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For each TransTech table:

(1) Join Subscriber DBF table to 2010_Blocks WGS84 .shp based on the 15 digit Census Block
ID (Note: ifthe  Census Block ID field of the DBF table is the wrong format, the Join will not
work)

Join Data |i|—E_hJ1

Join lets you append additional data to this layer's attribute table so you can,
for example, symbalize the layer's features using this data.

What do you want to join to this layer?

|J0in attributes from a table ﬂ

1. Choose the field in this layer that the join will be based on:

|cECID10 =

2. Choaose the table to join to this layer, or load the table from disk:

[E BBServBlock_TT10 -] =
¥ Show the attribute tables of layers in this list

3. Choose the field in the table to base the join on:

|Lock o |

Join Options
™ Keep all records

All records in the target table are shown in the resulting table.
Unmatched records will contain null values for all fields being
appended into the target table from the join table.

If a record in the target table doesn't have a match in the join
table, that record is removed from the resulting target table.

About Joining Data oK | Cancel |

A

(2) The Census Blocks layer should now only include matching records. If so, export Census
Blocks as a new feature class in the . gdb: ATT## Censuso

(3) Do Spatial Join(s) wit hthe OIT_PLSS QQ . The Target Feature is the OIT_PLSS_QQ and the
Joinisthe ATT## CensUBEHECK AKeep All Target Featureso.
the fields from OIT_PLSS QQ. Join Operation > JOIN_ONE_TO_ONE.
Ensure Maximum Mer ge rule is selected for all speed fields (i.e. MaxAdDown). Run Process.

A polygon shape file with PLSS quarter quarter sections will be the export; these should be
named based on their TransTech, i . e. ipl ssTT100, i p

4 Merge all reJaodkH#oOneapluse classes into single fApl ss
file to Working.gdb.

(5) Use OIT address point data AND imagery to identify quarter quarter sections in the resulting
plss feature class which dondt have homtsdoacdresdlY or ar
into fAplsso template in respective [ProvAlias].gdb.

(6) Run Staging and QC tools

FULLFIPSID Incomplete
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In some instances, a spreadsheet/dBase is submitted with an incomplete FULLFIPSID. The
FULLFIPSID is a 15 digit numerical code created by th e combination of the Colorado State Code
(08), County Code (3 Digits), Tract Code (6 Digits), and Block Code (4 Digits). Typically, the data

may only have up to the TRACT Code, thus only the Block codes are missing. The Provider is
essentially claiming the coverage consists of ALL the blocks within the Tracts.

Data Processing

(1) Add the processed plss feature class from the previous delivery cycle, the provider
submitted tract spreadsheet/dBASE, and a copy of Tracts_ 2010 _WGS84 .shp.

(2) Make sure the fieldsinb  oth provider dBase and tracts feature class use the same
amount of digits. Sometimes providers wil!/l omi t

(3) Do an attribute join of the dBase to the tract data based on the full tract ID. This
may need to be concatenated in th e dBase table as providers may or may not submit
it as three different fields. Keep only matching and export the resulting tract join into
a separate feature class AProviderTractso in yo

4 Add APr ovi d&elettibylacatisnall provide r submitted tracts which intersect
with previous plss coverage. Export these tracts into separate feature class in
Working.gdb titled APreviousTractso. Reverse se
class in Working.gdb titled fAiNewTractso.

(5) Create a copy of previous processed plss feature class in Working.gdb and delete all
fields except OIT_I D, PLSS | D, and REFGRIDNO an

(6) Separate both APreviousTractsodo and fAiNewTractso
APreviousTractsTT#é¢bsamd#aNewIpactively for eac
save them in the Working.gdb.

(7)) For each APreviousTractsTT##0 you wi /| run a sp
configured as follows i

Target T PreviousPLSSEdit

Join T PreviousTractsTT##

One to One

Keep All T arget Features = No

Maximum Merge Rule on All Speed Fields
INTERSECT

Output T iprevious _plss_ TT##O

(8 Merge all resulting fAiprevious_plss_ TT##0 into s

9 For each ANewTractsTT##0 you will run a spatial
configured as follows -

Target 7 OIT_PLSS_QQ

Join T NewTractsTT##

One to One

Keep All Target Features = No

Maximum Merge Rule on All Speed Fields
INTERSECT
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Output T inew_pl ss_TT##0
(10) Merge al |l resulting finew_plss_ TT##0 into singl

(11) Use OIT address point data AND imagery to identify and delete quarter quarter
sections in ANewPLSS0 which donét have homes a

(12) Merge edited ANewPLSSO and fAPriorPLSS0 into fe
and make sure all required f ields are populated, including confidence value of 1 for
tract level providers. Load into plss template in [ProvAlias].gdb

(13) Run Staging and QC tools

This process allows us to limit the over representation that results from use of tract level data to
some de gree. It is still very limited in accuracy due to the nature of the data from the provider,
thus the assignment of confidence 1 (the lowest).

4.2.2. Georeferenced Image

1 Georeferencing
Please see Appendix 13.1.2 Georeferencing
**Considered a General GIS Skill
1 Digitizing
Please see Appendix 13.1.3 Digitizing
**Considered a General GIS Skill
1 Extract PLSS QQ Sections
After the Image has been georeferenced and the coverage area digitized, take the

coverage shapefile and do a 6Select by Locationb
OIT_PLSS_ QQ
Create a layer with the selected quarter quarters> rename > export to Working.gdb

Use OIT address point data AND imagery to identify and delete quarter quarter sections
in the resulting plss feature class which dawét h
edits. Load result into Aplssodo template in respec

1 [ProvAlias ]. gdb
Run Staging and QC tools

4.2.3. Shapefile
FULLFIPSID Available

If the Provider submits a census.shp with FULLFIPSID and pertinent speed/transtech information,
then you will need to use part of the Census ID process outlined above. Separate into individual
feature classes based on TransTech, then being with Step 3 in the Census ID process.

FULLFIPSID Incomplete
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In some instances, a census.shp is submitted with an incomp lete FULLFIPSID. The FULLFIPSID is a
15 digit numerical code created by the combination of the Colorado State Code (08), County Code

(3 Digits), Tract Code (6 Digits), and Block Code (4 Digits). Typically, the data may only have up to

the TRACT Code, thus only the Block codes are missing. The Provider is essentially claiming the

coverage consists of ALL the blocks within the Tracts.

Data Processing

(1) Add the processed plss feature class from the previous delivery cycle and the provider
submitted tract sh  apefile.

(2) Select by location all provider submitted tracts which intersect with previous plss coverage.

Export these tracts into separate feature class in

Reverse selection. Export into separate feature class in Working. gdb titled ANewTr a
(3) Create a copy of previous processed plss feature class in Working.gdb and delete all fields

except OI T_I D, PLSS_ | D, and REFGRIDNO and call it

(4 Separate both APreviousTractso and AN#emlTractso by T
APreviousTractsTT##0 and fANewTractsTT##0 respective
them in the Working.gdb.

5) For each APreviousTractsTT##0 you will run a spati a
configured as follows 1

Target 1 PreviousPLSSEdit

Join T PreviousTractsTT##

One to One

Keep All Target Features = No

Maximum Merge Rule on All Speed Fields
INTERSECT

Output T iprevious _plss_ TT##O

(6) Merge all resulting fiprevious_plss_TT##0 into singl

(7)) For each ANewTractsmhT#H#®pyadu awi ljloimu wi th AOI T PLSS.
follows -

Target 7 OIT_PLSS_QQ

Join T NewTractsTT##

One to One

Keep All Target Features = No

Maximum Merge Rule on All Speed Fields
INTERSECT

Output T Ainew_pl ss_TT##0

8 Merge all resul ting nitmevs imlgdse TTe#a#twrie cl ass fANewPL:.

(9) Use OIT address point data AND imagery to identify and delete quarter quarter sections in
ANewPLSSO which donét have homes and/ or are undevel

(10) Merge edited ANewPLSS0 and APriorPLSSdngogdband featur
make sure all required fields are populated, including confidence value of 1 for tract level
providers. Load into plss template in [ProvAlias].gdb
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(11) Run Staging and QC tools

This process allows us to limit the over representation that results fro m use of tract level data to
some degree. It is still very limited in accuracy due to the nature of the data from the provider,
thus the assignment of confidence 1 (the lowest).

4.2.4. CensusBlock/Roads Tool

A tool has been created to take any type of coverage feature class (point, line, polygon) and
extract the necessary Census Blocks and Roads. The outputs should be put in your working.g db.
Outputs include:
1 finalCensus
1 finalRoads
1 Intermediary layers (i.e. " final_CB_TT10", "final_CB_TT20", etc.) will also be saved in the
workspace. Other temporary files are deleted.

Take the census block and road outputs and run them through the staging tool. The final outputs
should be exported to your [ ProvAlias ]. gdb .

Tool Location:

é \BroadbandProductionArea \Workspaces \Tools\ BroadbandProductionTools.tbx  \CustomTools \CensusRoads

4.3. Tool Description Found: Functioning Tools
12.1.4 : CensusRoads.py

PLSS Analysis

Once provider submitted raw data has been processed into PLSS quarte r quarter (QQ) section
format, it is important to analyze for overrepresentation of coverage. Many quarter quarter

sections may be included as a result of processing from raw data, but not all of them may cover

areas of Colorado which feature development, residential homes, or commercial buildings. For
example, a QQ may feature 3 residential homes within it, while another may be entirely comprised

of cornfields or crops. By OIT standard, a QQ such as the one with crops is not considered served.

The steps be low will explain the process of identifying such QQs and eliminating them from

provider landline coverage.

(1) Open ArcMap and add the provider PLSS features, thi
Basemapo function, and Ol Téds addr elscatedmtot nt feat ur e

P:\SBDDGP-ARRA Project \ BroadbandProductionArea \Workspaces \BaseData \base_data.gdb \ColoradoAddresses

(2) The OIT address dataset, while large, is still incomplete, therefore it cannot be the only
form of verification. However, it should be used first, THEN analyze via imagery.

(3) Select by location all provider PLSS QQs which intersect with the address points. Export this
selection as AWithAddressesodo, then reverse the sel

(4 Add AWi t hout Addr es s easnad feedattursey mblodsosgy so that the
Colord and the outline is a color of your choosing.
inside each QQ.
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(5) Start an edit session

for

A Wi t h o hotldbe dnalgzedsz@omead .

into imagery at a 1:10,000 scale, meaning anything you cannot clearly distinguish as
housing or development at that scale can be ignored. Notable development and housing
appears clearly at 1:10,000 so the assumption is that the QQ
be seen at said scale. The image below is at 1:10,000 scale and shows examples of both
undeveloped and developed QQs. The green circles in the image indicate instances of

development/residence. Notice that QQs 1, 2, 3, 7, 11,

is undeveloped if nothing can

and 12 show no evidence of

structural development, while in QQs 4, 5, 6, 8, 9, and 10, presence of buildings is obvious

right away.
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(6) Removal of undevelopedQQs -create an integer field i nméIkVi thout
each QQ as a 0 or 1 depending on whether or not they have development/homes. Using 0
or 1 also allows you to color code them based on values in that field, allowing you to see
which ones have and have not been verified. This can be done by setting a d ifferent color in
Symbol ogy for @A Nul D@NOTMdelkete angundevefoded QQs yet. Once
finished with imagery analysis, save edits and exit editing session.
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(7) Select all the QQs with no development in AWithout Addresseso and expo
feature class fA[ProvAlias]PLSSRemovedo to be saved
Once the undeveloped QQs have been exported, you can start an edit session on
AWithout Addresseso, sel eg anddelettthamnShwe editd aodcosk edd Q

session.

B8 Merge edited AWithout Addressesd and AWi thAddresses:
your final plss feature class for a provider, overrepresentation anaylsis inclusive.
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